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Runge .............. 
Sahiue.. ............ 
Raginaw ............ 
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Sugarland. ........ 
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Temple (I 
Temple b ........... 
Texarkana ........ 
Tulia ............... 
Turnersvllle.. ..... 
Tyler ............ 
Victoria.. ......... 
Weatherford ....... 
Waco ............... 
Warahachie.. ...... 
Wlchita Falls ...... 
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Basohin, 0. UnGchtbare Luftwogen. P. 231. - Meteorologische Beobachtungen in Fort Simpson. P. 232. - Die relative Feuchtigkeit unserer Wohnungen irn Winter. 

- Wolkenbeobachtungen am Blue Hill-Observatorium 1897-98. 

- Eine bemerkenswerthe Ballonfahrt. - Einfluss der Bewaldung auf Hagelgefahr. P. 234. 
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Provisorische Sonnenflecken-Relstivzahlen fur das 
I. Buartal 1900. P. 235. 

Bnna ................. 4.95 1 

Anem ................ 1.75 
Arthur Cit.y ........... 1.02 
Au-tiu ................ 2.51 
Balliuper ............. 4. BO 
Beaumont. ........... 4.00 
Berville .............. 0.87 
Big Springs ........... 1 2.16 

Elst& J., und Geitel H. Beitr:,ige zur Kenntniss der atrnosphiir- 
isclien Elektricitiit. P. 226. 

Fort Ytoi!klon ....... 0.00 
Fort Worth .......... 3.%3 
FOreStbUrg ......... 4.40 
Uainesville .......... 5.73 
Galveston.. ........ . '  3.33 
Ueorgetown ....... 4.45 
Grapevine ........... 3.50 
Greenville ........... ~ 3.18 

MdExIUAN CLIMATOLOGICAL DATA.  

Through the kind cooperation of Sefior Manuel E. Pastrana, 
Director of the Central Meteorologic-Magnetic Observatory, 
the monthly summaries of Mexican data are now commu- 
nicated in  manuscript, in  advance of their publication in 
the Boletin Mensual. An abstract, translated into English 
measures, is here given, in continuation of the similar tables 
published in the MONTHLY WEATHER REVIEW since 1896. 
The barometric means have not been reduced to standard 
gravity, but this correction will be given a t  some future date 
when the pressures are published on our Chart IV. 

Mkxieizn d r c h  for May, 1900. 

.... 4.43 
Brazoria .............. 2.76 
Bretlliam ............ 4.30 
Brighton .............. 1.16  
Browuwovd ......... . '  3.75 
Burnet.. .............. ~ 2.99 

1 i g  I Temperature. 

Haskell .............. 3.70 
Hearne ............... 4.40 1 Henrietta ............ 2.99 
Hewitt ............... 9.80 
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SPECIAL REPORT ON THE FLOODS IN THE BRAZOS 
RIVER VALLEY, TEX., APRIL 27 TO M A Y  17, 1900; 
ALSO FRESHETS IN OTHER STREAMS. 

By I. M. CLINE, Local Forecast Official and Section Director. 

The growing season of 1900, to date, appears to have been 
the most unfavorable to the extensive agricultural interests 
throughout the lower Brazos River Valley for nearly fifty 
years. The precipitation in the Brazos drainage Lasin has 
been excessive a t  most stations in all months this year. The 
months of April and May were characterized by two over- 
flows of the Brazos River which were the most extensive and 
destructive in places that  have occurred in nearly fifty years, 
with the exception of the unprecedented flood of July, 1899. 

It was noted in the report on floods in the Colorado River 
Valley during April, 1900, published in the MONTHLY 
WEATHER REVIEW for that  month, that  heavy rains fell 
throughout the upper portion of the Brazos drainage basin, 
April 5, 6, and 7. The run off from these rains filled the 
upper portion of the Brazos River nearly bank full. This 
volume of water moved southward and reached the central 
and lower portions of the Brazos during the third decade in 
April. Floods from the upper portion of the Brazos seldom 
overflow the banks of the river south of McLennan County, 
unless heavy rains occur over the central and southern por- 
tions of the Brazos Valley simultaneously with the advent of 
the waters from the upper portion of the river in  these sec- 

tions. Heavy rains throughout Texas, April 22, filled nearly 
all small streams. Showery weather, with heavy rains in 
3ome localities, from April 23 to 26, inclusive, maintained 
streams nearly bank full. Theseconditions were followed by 
excessive rains, April 27 and 28, throughout the Brazos drain- 
age basin which caused unprecedented floods along some of 
the tributaries of the Brazos in the central portion of the 
State, and also resulted in an extensive overflow of the Bra- 
zos River which commenced south of Waco, April 28, and 
passed into the Gulf of Mexico May 17,1900. 

The following stations report 3 inches or more of precipi- 
tation during the forty-eight hours ending 8 a. m., April 28, 
1900; Alvin, 5.05; Auna, 4.20; Beaumont, 3.00; Coleman, 
3.00 ; Forestburg, 3.90 ; Gainesville, 3.83 ; Hewitt, 6.05 ; Hous- 
ton, 3.40 ; Huleu, 3.70 ; Saginaw, 3.05 ; Sugarland, 3.10 ; 
Temple, 5.95; WRCO, 4.40; and Wichita Falls, 3.33. 

The rainfall in Texas from April 22 to 30, inclusive, is given 
in the following table: 

~~~ ~~~~~ 

Alpine ................. 0.12 Estelie .............. 1 
Alvin ................. 6.00 Fort Clark.. ......... 
Alice .................. 
Amarillo .............. 1.49 Fort Hineaold ....... 1 T. 1 1  Fort McIntosh ..... ..I 

Station. 

zlL4. 
5.05 
5.37 
4.77 
0.00 
0.03 
4.38 
6.42 
4.21 
3.12 
0.48 
0.60 
2.89 
3.84 
3.81 
2.70 
6.25 
4. 72 
4.70 
0.92 
4.81 
1.41 
8.01 
7.94 
4 2 4  
1.10 
2.60 
3.10 
1.65 
3.04 
6.10 
8.45 
3.75 

The geographical dist,rihutiou of the rainfall which caused 
the floods in the Brazos Valley, April 27 to May 17, 1900, is 
shown on fig. 1, which has been drawn to represent the rain- 
fall as given in the accompanying table. The rainfall in 
Texas from b y  1 to 13, inclusive, was very light, so that 
the esteut of the flood was not increased by rains during its 
progress southward. Heavy rains fell over the State May 14 
and 15, but the crest of the flood was so far south that these 
did not affect the stage of the river in the locality of the 
overflow. 

The distribution of pressure coincident with the rains from 
April 23 to  30,1900, inclusive, may be summed up as follows: 
On April 23 the barometer was low throughout the Rocky 
Mountnin region and west Gulf States, with the center of the 
disturbance over Colorado and Wyoming; an area of high 
pressure covered the eastern portion of the country. The 
low pressure area continued over the eastern Rocky Mountain 
slope and Texas during April 23, 24, 25, and 26, with slight 
changes in intensity and position of its center. During this 
time the crest of high pressure remained over the Lake 
region. From 8 a. m., April 26, to 8 a. m., April 27, the area 
of high pressure extended southward and covered the country 
east of the Mississippi River from the east Gulf coast to the 
Lake region ; the barometer fell about one-tenth of an inch 
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FIQ. 1.-Geographical distribution of rainfall. 

throughout Texas, with the center of storm development over 
the western portion of the State. Prom S a. m., April 27, to  
8 a. m., April 38, the barometer had risec generally throngh- 
out the country ; the storm center had moved to southeastern 
Texas and showed about the same relative intensity as that 
shown on the preceding date. A well-defined high pressure 
area was moving southward over the Rocky Mountain region. 
The low pressure area continued over southeastern Texae 
causing showers during April 29 and 30, but by May 1 i t  had 
moved eastward and the high barometer from the Northwest 
covered Texas, accompanied by clear and cool weather. The 
heavy rains of April 27 and 25 traversed the State from the 
northwest to the southeast. Over the central portion of the 
Brazos drainage basin the heavy rains occurred both on April 
27 and 28, while in the northwest portion of the State they 
occurred only on the 27th, and in  the southeast portion on 
the 28th. 

The conditions shown on the weather charts of April 27 
and 28 are such as  generally give precipitation over Texas. 
However, we meet with the same difficulties which have con- 
fronted us on the occasion of previous floodk in Texas, in 
seeking for an explanation of the causes of the heavy rains a t  
Temple, Hewitt, and Waco, and a t  places in that. section where 
the rainfall was evidently much greater than a t  the stations 
where measurements were made. The distribution of pres- 

sure on April 27 was of the same type as that which existed 
a t  the time of the occurrence of the heavy rains of April 7 
and 8, 1900. The gradients on April 27, were, however, less 
steep, and the center of low pressure was farther to the east- 
ward. The heavy rains in the former case occurred generally 
a t  elevations above 500 feet, while in the present case the ter- 
ritory which they covered was generally below 500 feet eleva- 
tion. The heaviest rains were near the 500-foot contour line, 
and where there is a steep gradient to the westward the in- 
crease in elevation being about 1,000 feet hetween the ninety- 
seventh and ninety-ninth meridians in the vicinity of the 
thirty-first and thirty-second parallels of latitude. 

Freshets were geneml throughout the central portion of 
the drainage basin of the Brazos River prior to the heavy 
rains of April 27 and 28 as a result of previous rains. With 
these conditions existing, the excessive rains of April 27 and 
25 made it apparent that serious overflows were likely to oc- 
cur along the Brazos River, and the following warning waa 
issued, April 35, 1900, and distributed as widely as possible 
by telegraph and mail. 

Excessive rains throughout Brazos drainage basin mill probably 
cause decidecl rise in  Brazos River, overflowing much low land from 
McLennan County south to the  Gulf during next ten days. Please warn 
residents along river. 

Local floods along tributaries to the Brazos River in Bell, 
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Milam, Falls, and McLennan counties, April 27, made it evi- 
dent that  there were other local rains which were much heavier 
than any of those reported from stations where measure- 
ments were made. On the afternoon of April 27 Wac0 was 
visited by a phenomenally sudden and destructive flood. More 
than one-half of the town was entirely covered with water, 
ranging in depth from 2 feet in  the moderately elevated 
sections to 5 or 6 feet in the lower districts. This flood came 
from Waco creek and Barrows branch, two small streams 
which have their sources on a plateau to t.he west or south- 
west of Waco in McLennan County. The floods from these 
creeks swept down suddenly with a 15-foot rise in fifteen min- 
utes. Seven persons were drowned in Wac0 011 this date 
(April 27), and the value of buildings destroyed amounted 
to $15,000. It is reported that  this flood has never been 
equaled in that  locality; there was one very much like i t  in 
1885. The flood in the preseiit instance came sild subsided 
within about one hour. I n  Falls County the streams were 
higher than for twenty-five years. I n  Bell County they were 
higher than they bnd been in forty-seven years; many bridges 
were washed away and other damage done. In  Milam County 
the streams were higher than in July, 1899. The losses of stock 
were heavy in Falls, Bell, and Milam counties. 

The maters from Bell, Milnm, Robertson, Brnzos, and Bur- 
leson counties which entered the Brazos River through Little 
River, the Little Brazos River, and other streams in that  
section caused a flood in the main Brazos in the vicinity of 
Stone City, Brazos County, on April 28. Behind this came 
the flood resulting from the rain! in Coryell, McLennan, and 
Falls counties. The latter flood, augmented by the more dis- 
tant waters from Little River and its tributaries, the Little 
Brazos River and other streams carrying waters from the dis- 
trict visited by the heavy rains, was the greater of the two. The 
two floods moved southward with an interval of two to five days 
between their crests until within about 50 miles of the mouth 
of the river where they united. The crest of the main flood 
reached Stone City, Brazos County, April 30, when the river 
stood only 2.5 feet below the flood of July, 1899. The crest 
of the flood passed through Brazos and Burleson counties 
May 1, and overflowed much low land. It reached the vi- 
cinity of Navasota, Grimes County, May 3. On May 4 the 
river was out over all low lands and still rising in the neigh- 
borhood of Brookshire, Waller County. May 5, all bottoms 
in the vicinity of Wallis, Austin County, were overflowed to 
a depth ranging from 3 to 15 feet. Most of the bottom farms 
in the vicinity of San Felipe, Austin County, were reported 
under water May 5, with the river rising a t  the rate of 1 inch 
per hour. On the same date reports from Richmond, Fort 
Bend County, stated that  the river was higher than in many 
years, with the exception of July, 1899. May 6, a uumber of 
farms in Fort Bend County were overflowed, and levees were 
being constructed as far  as practicable. The rise continued 
in Fort Bend County, and on May 7 broke over the levees in 
places. A portion of the cemetery a t  Richmond mas sub- 
merged. On May 8 the river commenced falling a t  Rich- 
mond. The crest of the first flood reached Columbia, Era- 
.zoria County, about May 9, hut the river had not commenced 
falling when the rise due to the second flood reached that 
place May 10. At  all points north of Columbia there was a 
fall in the river between the crests of the two floods. The 
crest of the flood reached Columbia, May 14, when the stage 
of the river was reported only 1.8 feet below the flood of 
July, 1899. The flood entered the Gulf of Mexico about May 
17. The crest of the flood wa8 nearly twenty days in passing 
from Wac0 to the mouth of the river. 

The excessive rains and overflows combined, necessitated 
replanting one-third of the cotton that  had been planted in 
the counties bordering on the Brazos River south of McLen- 
nan County. Some farms in the bottoms have been aban- 

doned for the season. I n  places the lands were damaged to 
a greater extent than by the flood of July, 1899. 

The flood warning already referred to was timely and re- 
sulted in  great benefit. No loss of life was reported, except 
from Waco. Household goods, farming implements, stock, 
and other property were moved out of the Brazos bottoms 
and losses averted. About all the damage resulting from 
this flood was the loss of planted crops and washing the land, 
except that  which occurred along tributaries of the Brazos 
on April 27, already mentioned. 

The following reports from correspondents are interesting 
in this connection : 

Ktme CWy.-C. A. Glenn : The flood of April and May, this year, was 
within 2.5 feet of that  of July, 1'399, but the land was damaged more 
than in 1S99. 

Brya/t.--lll. W. Sinis : I own a farm in this (Brazos) county about 
three miles above Stone City, and one in Brirleson County about three 
miles south of Stone City. I have raised forty-one crops in the  Brazos 
bottoms, but have never seen a year like this. I have 200 acres in  this 
county and 250 in Burleson County that  I can not even ride over (May 
20) and do not expect to plant a t  all. Our high water this year was 
aljorit l i ke  that  of 1PS5. A t  the time your warning came we, in this 
locality, were anticipating an overflow, in fact water was out in  low 
places, but below here, sny fifty miles, people were greatly benefited 
by your bulletin. 

C'hapl,el?~ill.-Postmaster : The warning was received and immediate 
action was taken to save prolierty. The value of property saved 
amounted to $1,000. 

l.bZrtmbia.-J. 8. Rogers : Uour telegraphic warning was received and 
distributed throughout this section and it was heeded. Stockmen took 
a4lrantage of it i n  time and drove all stock out of the bottoms to higher 
land. The  value of stock thus saved is estimated at  $60,000. 

The Galveston Tribune of May 7, 1900, commenting on the 
Brazos River flood, says : 

One thing that stands out strongly just now is the great value of the  
Weather Bureau's flood bulletins. The breaking of the  dam at  Austin 
was no sooner known than the Bureau sent telegrams broadcast through 
the  Goloratlo Yalley warning farmers and stockmen that a flood was 
coming. A s  a result stock was hurried out of the lowlands, and when 
the high waters came the  damage was much less than would have been 
entailed but for the  warning. 

Saturday a week ago a general flood warning was sent through the  
lower Brazos Valley. Many of the old timers in  the Brazos bottoms 
thought the  Weather Bureau people mere unduly alarmed and that 
the  waters would not rise as much as the Bureau predicted, but now 
they are discovering that t h e  Bureau was rather conservative in  ita 
pre&ction, for t h e  situation is worse than expected and the  amount of 
land submer ed is the greatest in many years, excepting, of course, 
last year's ca7amity. 

I t  will not be long before the Weather Bureau will be in  a position 
to give more accurate and detailed flood information. Arrangements 
are nom under way and will soon be completed for oficial reports from 
various points d o n g  t h e  rivers of the rise and fall of the waters by 
feet and inches. With a complete system of measurements by water 
gages it will be possible to forecast the extent of each flood and to 
notify t h e  people clown the  river of just how much of a rise they must 
prepare to meet. 

The  flood service along t h e  Mississippi and its tributaries is of great 
value. The same system will soon be in force along the big rivers of 
Texas. 

No chart has been drawn to represent the area flooded by 
these overflows. The necessary data have, however, been col- 
lected, and the area is about two-thirds of that overflowed in 
July, 1899, and reference is made to the chart of that flood, 
fig. 2, published in the MONTHLY WEATHER REVIEW, July, 
1899, page 297. 

FRESHETS. 

There were freshets in the drainage basins of the Red, Trin- 
ity, and Colorado rivers as a result of the rains of April 2'7 
and 28. There was quite an overflow of the Trinity River in  
the vicinity of Dallas where the stage of the river, April 30, 
was reported 52 feet above the low water mark. One person 
was drowned a t  Dallas. South of Dallas the volume of water 
did not much exceed the carrying capacity of the channel of 
the river. 


